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(54) IMAGE FORMING DEVICE 
(57)Abstract: 

PURPOSE: To make possible the stable formation of a 
high picture quality half tone image by eliminating the 
generation of jaggy or isolated dots. 

CONSTITUTION: A printer language processor 23 stores 
document image data transmitted from a host machine in 
a RAM 22 and conducts image improving processing 
based on a program in a ROM 21. Binary image data and 
multi-level image data are mixed in the document image 
data to which the image improving processing is 
conducted, concerning the multi-level image data, multi- 
level dither processing is conducted by a halftone 
rendering part 24, and the density data of respective 
picture elements are stored in a frame memory 25. On the 
other hand, the binary image data are stored as they are. 
Based on these density data, notice picture element 
density data and direction data are calculated and based 
on the density data, a semiconductor laser driver 30 
conducts the pulse width modulation and power 
modulation of a semiconductor laser 31. Further, based on 

the direction data, the semiconductor laser driver 30 conducts the pulse width modulation and 
power modulation of the semiconductor laser 31 and performs image outputs. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Based on the image data to which binary image data and multiple-value 
image data come to be intermingled, it sets to the image formation equipment in which 
image formation is possible. A binary image-data-processing means to detect the pixel 
which causes [ of a jaggy ] generating from said binary image data, and to perform 
modification processing of concentration data to the detected pixel, A multiple-value 
image-data-processing means to change the concentration data of said multiple-value 
image data. Image formation equipment characterized by having the dot formation 
section which forms a dot based on a location means to generate the direction data to 
an attention pixel with reference to the perimeter pixel of an attention pixel, and said 
direction data and concentration data based on the concentration data outputted from 
binary and a multiple-value image-processing means. 

[Claim 2] It has a rate calculation means of area forjudging how much said binary 
image-data-processing means has cost each pixel at the image at the time of a vector 
expansion means to develop binary image data to image data in order to detect the 
pixel leading to [ of a jaggy ] generating, and said image data expansion. Image 
formation equipment according to claim 1 characterized by having a means to change 
each pixel into n bits (for n to be an integer) concentration data based on the rate of 
area furthermore computed. 

[Claim 3] Said multiple-value image-data-processing means is image formation 
equipment according to claim 1 characterized by having a means to change each pixel 
of multiple-value image data into n-bit concentration data with the number of lines and 
each threshold of the multiple-value dither matrix of a screen angle which were 
specified. 

[Claim 4] Said location means is image formation equipment according to claim 1 
characterized by having a retrieval means to search the maximum for the 3-pixel sum 
including the reference pixel of the neighbors of a certain pixel referred to for every 
eight directions, and the control means which outputs the direction of said maximum 
as direction data of an attention pixel with reference to concentration data of 8 pixels 
of contiguity. 

[Claim 5] Said dot formation section is image formation equipment according to claim 1 
characterized by having a means to refer to the translation table which stores 
semiconductor laser modulation data based on said direction data and said 
concentration data, and a means to perform 1-dot multi-level modulation based on 
said semiconductor laser modulation data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation equipment which 
can express especially 1-dot multi-tone in digital image formation equipments, such as 
a copying machine using semiconductor laser, facsimile, and a laser beam printer. 
[0002] 

[Description of the Prior Art] Drawing 12 is the block diagram showing the 
configuration of a general laser beam printer, and 1 shows a laser beam printer. A laser 
beam printer 1 is roughly divided and is divided into the engine section 2 and a 
controller 3, The engine section 2 serves as the imaging device (electrification, 
exposure, development, an imprint, cleaning) 4 and the paper conveyance device 
(feeding, an imprint, conveyance, fixing, delivery) 5 from the mechanical controller 6 
grade which is the sequence control, and creates hard copy. A controller 3 performs 
the activate request to the engine section 2, and the status check of the engine 
section 2, generation of the image data which should be displayed and printed and 
supply. In addition, the image data which a controller 3 treats is raster scan data. 
[0003] A host machine 7 compounds vector images described by PDL (Page 
DiscriptionLanguage) represented by PostScript, such as an alphabetic character and 
a line drawing, and the image image inputted with the scanner etc., and forms a 
document image. 

[0004] A controller 3 stores the character code and control code which received from 
the host machine 7 in I/O buffer 8, and adjusts an input data rate according to the 
throughput of a controller 3. 

[0005] Furthermore, according to the character code and control code from a host 
machine 7, a controller 3 performs the layout in the page unit of print data, performs 
the optimal image data processing for each to the image data which consists of a 
vector image (binary image) and image images (multiple-value image), such as an 
alphabetic character and a line drawing, and stores it in a frame memory 10. The 
operation information which generates a character font is stored in the font ROM 9. 
[0006] In addition, PDL (Page Discription Language) is language which describes a 
page, and the frame memory 10 is based on the full page buffer for it The print data 
stored in the frame memory 10 are synchronized with the engine section 2, and are 
outputted from a frame memory 10 as a raster image data. This output is repeated per 
page. 

[0007] In recent years, the recording device using electrophotography methods, such 
as a laser beam printer, as an output unit of a computer has come to be used widely. 
These equipments had many merits, such as high definition and low noise, and became 
the factor which makes the desktop publishing field expand quickly. 
[0008] The approach of changing multiple-value image data into binary image data by 
not only binary printing by the so-called monochrome printing but the dither method or 
the concentration pattern method, and outputting the changed printing data to 
coincidence by development of the formation of memory large capacity of a host 
computer and the controller which controls a printer, processing[ high-speed ]-izing, 
low-pricing, advanced features, etc., has been used widely. 

[0009] On the other hand, in recent years, pulse width modulation is proposed and put 
in practical use considering resolution and halftone repeatability as a technique which 
is compatible on higher level. In this pulse width modulation, image formation 
equipment receives a multiple-value signal as image information, drives laser with the 
pulse width according to that level, and is giving gradation to 1 dot. 

[0010] However, in order to obtain a good halftone image, it is necessary to summarize 



several dots and to perform pulse modulation, and on the property of an 
electrophotography process, if it does so, the resolution in the case of printing an 
alphabetic character, a line drawing, etc. will also fall. 

[0011] So, by recently, the printer by which resolution differs is proposed by the case 
where halftone images, such as a photograph, are printed, and the case where text 
(binary) images, such as an alphabetic character line drawing, are printed. That is, it 
prints as 1 50dpi using Pulse Density Modulation at the time of 300dpi (dots per inch) 
and multiple-value image printing at the time of text image printing. All text images are 
written to binary image memory, and it is drawn on multiple-value image memory, and 
an image image piles up each image and is outputted. 

[0012] Thus, the alphabetic character image part and image image part also became 
high quality. 

[0013] Moreover, the publication system using a personal computer and the system 
which prints a vector image which is treated with computer graphics with the spread of 
DTP are used increasingly widely. There is a system using PostScript as the typical 
thing. PostScript belonged to the language genre called the above-mentioned Page 
Description Language (PDL is called hereafter), it is programming language which 
describes the text (alphabetic character part) and graphics which enter into it, or the 
form included to those arrangement and appearance about the contents which 
constitute the document of one sheet, and the vector font (outline font) is used for it 
as a character font in such a system. 

[0014] therefore, even if it performs variable power of an alphabetic character, 
compared with the system which used the bit-mapped font, it can be markedly alike 
and can raise a quality of printed character, and vector images, such as an alphabetic 
character and graphics, and image images, such as a photograph, are made 
intermingled, and there is an advantage that a document can be drawn up and printed. 
[001 5] However, the resolution of image formation equipments, such as a laser beam 
printer used by system which was described above, has many things of at most 200 - 
400dpi. and since resolution is low, a notch (a jaggy is called hereafter) generates it 
into the edge parts of an alphabetic character or graphics. Drawing 13 is the 
explanatory view showing the result of having carried out the enlarged drawing of some 
vector images of an alphabetic character "a" (referring to drawing_2 ), having 
developed this to the bit map, and having formed the dot The jaggy of the edge 
section is generated in the pitch of resolution. 

[0016] Therefore, the image formation equipment which carried the smoothing feature 
which amends a jaggy is announced in recent years. This smoothing feature is a 
function to change dot area for an attention pixel by pulse width modulation etc., and 
to carry out smoothing of the jaggy with reference to the circumference pixel of an 
attention pixel from the window which consists image data of memory (FIFO etc.) for 
vertical-scanning direction-numbers Rhine. 
[0017] 

[Problem(s) to be Solved by the Invention] However, said smoothing feature needed 
ASIC of dedication for a smoothing feature with the pattern RAM which stores the 
distinction pattern for having to carry the Rhine memory for vertical-scanning 
direction-numbers Rhine (a part for most of 7-9 lines) in order to refer to the 
circumference pixel of an attention pixel, and distinguishing a jaggy. Moreover, in order 
to perform a smoothing feature, without distinguishing binary image data, such as an 
alphabetic character and graphics, and multiple-value image data, such as a 
photograph, it changed to the halftone dot configuration of the multiple-value image 
section, and there was a fault of worsening multiple-value images, such as a 
photograph. 

[0018] Moreover, when basic matrix size is 8. and expressing gradation with binary, as 



shown in drawing 14, only 9 gradation can be expressed, but if a 1-dot multi-tone 
method, for example, pulse width modulation, is used, when dividing the pulse width per 
pixel into four, as shown in drawing 15, the halftone of 33 gradation can be expressed. 
[0019] Here, drawing 14 and the numeric value shown in 15 show that what is 
necessary is just to form even the numeric value of 1 to N by the dot, when the 
number of gradation is N-ary. Drawing 16 is the explanatory view showing the method 
of formation of a dot in case the numbers of gradation are 3, 9, 22, and 29 values. 
[0020] By the conventional approach, when a matrix was formed by pulse width 
control, the method of growth of the dot was beforehand set up in the location of the 
matrix so that a dot might concentrate if possible. Namely, in drawing 15. 1-12, and 21 
to 32 value made it grow up from the left, and, as for the dot, the number of gradation 
was growing up 1 3 to 20 value from the right. 

[0021] However, in the case of the image pattern as shown in drawing 17, also in said 
conventional example, the dot shown by the arrow head P had the fault which serves 
as an isolated dot mostly, becomes very unstable, and does not serve as dot area as 
gradation. 

[0022] So, in this invention, it aims at offering the image formation equipment which 
enables formation of the halftone image which are the Takashina tone by 1-dot multi- 
tone, and high definition, and was stabilized by carrying out smoothing of the jaggy only 
to binary images, such as an alphabetic character and graphics, losing an isolated dot 
in multiple-value images, such as a photograph, and considering as a dot concentration 
mold. 
[0023] 

[Means for Solving the Problem] In order to attain said purpose, this invention is 
characterized by adopting a means to indicate below. 

[0024] The 1st means of this invention is set to the image formation equipment in 
which image formation is possible based on the image data to which binary image data 
and multiple-value image data come to be intermingled. A binary image-data- 
processing means to detect the pixel which causes [ of a jaggy ] generating from said 
binary image data, and to perform modification processing of concentration data to the 
detected pixel, A multiple-value image-data-processing means to change the 
concentration data of said multiple-value image data. Based on the concentration data 
outputted from binary and a multiple-value image-processing means, it is 
characterized by having the dot formation section which forms a dot based on a 
location means to generate the direction data to an attention pixel with reference to 
the perimeter pixel of an attention pixel, and said direction data and concentration 
data, 

[0025] The 2nd means is set for the 1st means. Said binary image-data-processing 
means It has a rate calculation means of area forjudging how much in order to detect 
the pixel leading to [ of a jaggy ] generating, it has cost each pixel at the image at the 
time of a vector expansion means to develop binary image data to image data, and said 
image data expansion. Further It is characterized by having a means to change each 
pixel into n bits (for n to be an integer) concentration data based on the computed 
rate of area. 

[0026] The 3rd means is characterized by said multiple-value image-data-processing 
means having a means to change each pixel of multiple-value image data into n-bit 
concentration data with the number of lines and each threshold of the multiple-value 
dither matrix of a screen angle which were specified in the 1 st means. 
[0027] The 4th means is characterized by said location means having a retrieval means 
to search the maximum for the 3-pixel sum including the reference pixel of the 
neighbors of a certain pixel referred to for every eight directions, and the control 
means which outputs the direction of said maximum as direction data of an attention 



pixel with reference to concentration data of 8 pixels of contiguity in the 1st means. 
[0028] The 5th means is characterized by said dot formation section having a means 
to refer to the translation table which stores semiconductor laser modulation data 
based on said direction data and said concentration data, and a means to perform 1- 
dot multi-level modulation based on said semiconductor laser modulation data in the 
1st means. 
[0029] 

[Function] A binary image-data-processing means to perform image data processing of 
binary image data with said 1st means, A multiple-value image-data-processing means 
to perform image data processing of multiple-value image data, A location means to 
generate the direction data to an attention pixel with reference to the perimeter pixel 
of an attention pixel based on the concentration data outputted from binary [ said ] 
and a multiple-value image-data-processing means. It has the dot formation section 
which forms a dot based on said direction data and concentration data, and a high 
definition image is formed by performing the image-data-processing means suitable for 
each of a binary image and a multiple-value image. 

[0030] With said 2nd means, smoothing of the jaggy of the edge sections, such as an 
alphabetic character and graphics, is carried out in a binary image-data-processing 
means by carrying out vector expansion of the binary image data at image data, 
computing the rate of area forjudging how much the image has cost each pixel at the 
time of said image data expansion, and changing each pixel into n-bit concentration 
data based on the rate of area. 

[0031] forming the specified multiple-value dither matrix of the number of lines, and a 
screen angle in a multiple-value image-data-processing means with said 3rd means, 
and changing each pixel of multiple-value image data into n-bit concentration data with 
each threshold of said multiple-value dither matrix — Takashina of 1-dot multi-tone - 
- a tone halftone image is formed. 

[0032] With said 4th means, concentration data of 8 pixels of contiguity of an attention 
pixel are referred to in a location means. The 3-pixel sum including the reference pixel 
of the neighbors of a certain pixel referred to for every eight directions (the upper left 
a top. the upper right, the right, the lower right, the bottom, lower left, left) The 
maximum is searched, smoothing of the jaggy of the edge section of a binary image is 
carried out by outputting the direction of said maximum as direction data of an 
attention pixel, and the image of the image quality which formed the dot in the dot 
concentration mold and was stabilized in it in the multiple-value image is formed. 
[0033] In the dot formation section, the area and the location of a dot are controllable 
by said 5th means in 1 dot with reference to the translation table which stores 
semiconductor laser modulation data based on said direction data and said 
concentration data by performing 1-dot multi-level modulation based on said 
semiconductor laser modulation data. 
[0034] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of 
this invention. 

[0035] This example explains as a premise using the PostScript which is treating 
multiple-value image data as PDL In addition, the same sign was given to the part 
which has the same function as the component of the common printer 1 shown in 
drawing 12, and detailed explanation was omitted 

[0036] D rawing 1 is the block diagram showing the circuitry of this example, 21 shows 
ROM and programs, such as improvement processing in image quality, are stored in 
this ROM21. RAM in which 22 stores document image data, and 23 show a printer 
language processor (CPU is called hereafter), and storing control of the document 
image data transmitted to the basis of control by this CPU23 from a host machine 7 



* • • 

and activation of the improvement processing in image quality are performed. The 
halftone rendering section to which 24 carries out multiple-value dithering, the frame 
memory which stores the concentration data of each pixel with which 25 carried out 
improvement processing in image quality, and 26 show the position operation section 
which restores the direction data of each pixel. In addition, concentration data are the 
value computed based on the rate of area of the image part in a pixel, and direction 
data are data set up based on the concentration data of the pixel of the perimeter of 
an attention pixel. About a setup of this concentration data and direction data, it 
decided to explain in full detail behind. 

[0037] Furthermore, in drawin g 1 , 28 shows the dot formation section. 29 shows 
Pattern RAM, and this pattern RAM 29 stores the table for changing into 
semiconductor laser modulation data with the direction data and concentration data to 
an attention pixel. The imaging section which exposes the semi-conductor laser driver 
to which 30 performs 1 -dot multi-level modulation, and 31 by semiconductor laser, 
exposes 32 by semiconductor laser 31, and forms an image is shown. Moreover, the 
dot formation section 28 consists of a pattern RAM 29, a semi-conductor laser driver 
30, and semiconductor laser 31. 

[0038] CPU23 receives the document image data created by host machine 7(refer to 
drawing 7 ) PDL, and stores it in RAM22 according to the program in which this 
document image data was stored by ROM21. Furthermore, if CPU23 receives the 
document image data for 1 page and stores it in RAM22, it develops the document 
image data of RAM22 to image data, and performs improvement processing in image 
quality, and stores the concentration data of each pixel in a frame memory 25. 
[0039] Next, said improvement processing in image quality is explained. 
[0040] First, the document image data stored in RAM22 is inputted, and the vector 
section (vector range) which is binary image data, and the image section (image field) 
which is multiple-value image data are distinguished according to the interpretation of 
PDL. In PDL, since it is described that a vector part and an image part are 
distinguishable with a PDL operator (command which indicated the attribute in PDL 
etc.), distinction with the vector section and the image section is easily possible by 
distinguishing a PDL operator. 

[0041] When distinguished from the vector section by CPU23. CPU23 reads the vector 
image part in the document image data in RAM22, and computes the rate of area of 
the image part in the pixel how much the image is applied to the vector part, and for 
judging. Furthermore, based on this rate of area, CPU23 computes the concentration 
of each pixel. In addition, let the concentration data to output be 4 bits and 16 values 
(0-15) on account of explanation. D rawing 2 is drawing showing the part which carried 
out vector expansion of the alphabetic character "a.'' In drawing 2 , when the rate of 
area of the image part in a pixel was computed paying attention to Pixels A and B, it 
became A= 54% and B= 20% in this case. Based on this rate of area, 8 (1000B) and the 
concentration data of B are set up for the concentration data of A with 3 (001 IB), and 
said concentration data are stored in a frame memory 25. 

[0042] Moreover, when judged as the image section by CPU23, CPU23 reads the image 
image part in the document image data in RAM22, and creates a multiple-value dither 
threshold matrix based on information, such as the number of lines, and a screen angle. 
CPU23 measures the concentration of this multiple-value dither threshold matrix and 
each pixel of said image part In addition, since concentration data were made into 4 
bits and 16 values, 15 multiple-value dither threshold matrices are created here. 
[0043] For example, when the number of lines is [ 106 Ipi and screen angles ] 45deg(s) 
in 300dpi, as image data shows the configuration of a matrix to drawing 3 , it consists 
of eight eels of a wind-mill mold. Then, supposing there are data (the data of an image 
image have gradation data of 0-255) of the image image which has gradation data of 



the range of 130-132 like drawing 4 (a), each pixel is measured with the multiple-value 
dither threshold which is not illustrated, it is changed into concentration data in 0-15 
like drawing 4 (b), and this concentration data is stored in a frame memory 25. 
[0044] As for said concentration data, location restoration is made with the following 
means. 

[0045] An engine pixel consistency is set to 600dpi to the image data of 300dpi on 
account of explanation. In the position operation section 26 into which concentration 
data are inputted from a frame memory 25, it has an attention pixel and a window for 
referring to 8 pixels of the perimeter. Here, 4f is an attention pixel as shown in dra win g 
6_ . 

[0046] As it sets to make location restoration and is first shown in drawing 6 focusing 
on 4f of attention pixels, it is the 8 direction Here, each pixel has 4-bit 

concentration data, and, in the case of multiple-value image data, can express the 
multiple-value image concentration per dot to 0 (0/15)-15 (15/15). For example, 5g of 
pixels shown in drawing 5 has 4-bit concentration data of 5g= {5g_3, 5g_2, 5g_1, 5g_0} (a 
5 g_n:5g nbit eye is expressed). 

[0047] The position operation section 26 outputs direction data by performing the 
following control. First, the total value of each concentration data in 3 pixels of 
contiguity of each direction is calculated. As shown in drawing 7 , when concentration 
data are given to each pixel, for example, direction data Like 
UL=4g+5g+5f=1 4+1 5+1 4=43 It is set to 
UP=5g+5f+5e=42UR=5f+5e+4e=37RI= 

5e+4e+3e=30LR=4e+3e+3f=28LW=3e+3f+3g=30LL=3f+3g+4g=37LE=3g+4g+5g=41. 

[0048] Next, the maximum of each total value is searched and the direction data of 
maximum are outputted. In this case, UL (upper left direction data) of maximum 43 is 
outputted to the dot formation section 28 as direction data POS_T of the position 
operation section 26. 

[0049] Next, the control action of the dot formation section is explained. 

[0050] In this example, to image data 300dpi, since an engine pixel consistency is 

600dpi, it divides into two in the direction of vertical scanning (refer to drawing 11). 

That is, semiconductor laser 31 will be scanned twice to the image data of a certain 

Rhine. 

[0051] The address which accesses a pattern RAM 29 is determined by the direction 
data of an attention pixel inputted from the halftone rendering section 24, the 
concentration data inputted from CPU23, and the SELECT signal which shows the 1st 
scan or the 2nd scan and which is not illustrated. The address is large, a pattern RAM 
29 is divided into three (Medium, Dark, Light), the three are divided into three more 
fields, and the data which make 1 dot generate from right-hand side, left-hand side, 
and a center are stored. The data stored in the pattern RAM 29 are inputted into the 
semi-conductor laser driver 30, and 1-dot multi-level modulation is made and they are 
outputted. 

[0052] Although there is a combination thing by Pulse Density Modulation, the power 
modulation, or Pulse Density Modulation and a power modulation in dot multi-level 
modulation, the semi-conductor laser driver 30 is explained based on the case of the 
1-dot multi-level modulation which combined Pulse Density Modulation and a power 
modulation here, referring to drawing 8 . 

[0053] The semi-conductor laser driver 30 concerning this example can carry out 256 
gradation expressions per dot in a Pulse-Density-Modulation (eight division) x power 
modulation (32 division), and can control the right and the location of 1 dot to form 
into the left as position modulation further. The semi-conductor laser driver 30 is 
roughly divided into the digital section 71 and the analog section 74. 2 bits (SI, SO) of 
location data and 8 bits (D7-D0) of gradation data are inputted into the digital section 



71 from a pattern RAM 29 as image data of an attention pixel. Gradation amendment is 
carried out by the LUT section 72, and 8 bits (D7-D0) of gradation data are outputted 
to the PWM section 73. Furthermore, 2 bits (SI, SO) of said location data are inputted 
into this PWM section 73. and Pulse Density Modulation is performed to this input 
signal. 

[0054] Thus, the semi-conductor laser driver 30 outputs pulse width modulation and 
the 5 bits (DO4-DO0) data by which position modulation was carried out to the analog 
section 74 as image data of an attention pixel. Moreover, the semi-conductor laser 
driver 30 equips the interior with the delay clock (not shown) which contained an 
electrical potential difference / frequency-conversion section VCO. and realizes Pulse 
Density Modulation and position modulation by the output pulse of this delay clock 
[0055] The analog section 74 transforms 5-bit data (DO4-DO0) to semiconductor 
laser power on real time by the digital to analog section (D/A transducer) 75. 
Moreover, a negative feedback circuit is formed with the amplifier, the semiconductor 
laser 31, and photodiode 77 of the power control section 76 of the analog section 74, 
and power control is always performed. 

[0056] Hereafter, with reference to drawin g 9 and 10. it explains to a detail using 
concrete data. 

[0057] When direction data choose [ concentration data ] upper left data by 3 in the 
dot formation section 28, address 16H of a pattern RAM 29 are accessed at the time 
of even lines (1st scan line), the data outputted from a pattern RAM 29 are set to 
262H (1001 10001 OB), and. as for this, 2 bits of high orders form a dot from the left — 
expressing — the high order triplet of the 8 bits of the low order — 3 becomes the 
value of Pulse Density Modulation in this case. Moreover, 5 bits of low order of the 8 
bits of the low order serve as a value of a power modulation, and it is set to 2 in this 
case. That is, as an output wave of semiconductor laser, to time amount width of face 
of 1 dot it is Max power about three eighths of time amount width of face, and one 
eighth of time amount width of face is outputted by 2/32 of the power of the Max 
power for a power modulation (refer to dr awin g 9 (a)). 

[0058] Address 10H of a pattern RAM 29 are accessed at the time of odd lines (2nd 
scan line), and the data outputted from a pattern RAM 29 are set to 200H (1 billionB). 
and are set to 0 as an output wave of semiconductor laser (refer to drawing 9 (b)). 
[0059] Moreover, when direction data choose [ concentration data ] upper left data by 
7 in the dot formation section, address 1BH of a pattern RAM 29 is accessed at the 
time of even lines. The data outputted from a pattern RAM 29 are set to 2B1H 
(1 01 Oil 0001 B), it is Max power about five eighths of time amount width efface, and 
one eighth of time amount width of face is made to output to time amount width of 
face of 1 dot as an output wave of semiconductor laser by 1 7/32 of the power of the 
Max power for a power modulation at this time (refer to drawing 9 (c)). 
[0060] Accessing address 13H of a pattern RAM 29 at the time of odd lines, the data 
outputted from a pattern RAM 29 serve as 23BHs (10001 1 101 IB). As an output wave 
of semiconductor laser, to time amount width of face of 1 dot, it is Max power about 
one eighth of time amount width efface, and one eighth of time amount width of face 
is outputted by 27/32 of the power of the Max power for a power modulation (refer to 
drawing 9 (d)). 

[0061] The output of dra wing 9 (a) and (b) is shown in drawing 10 (a), and the output of 

drawing 9 (c) and (d) is shown in drawing 10 (b). 

[0062] According to the output shown in drawing 9 (a), it grows up an outputted part 
to which the dot was set from the left of the upper case in a pixel as it was Max power 
about three eighths of time amount width of face to time amount width of face of 1 
dot, and it was shown in drawing 10 (a), since one eighth of time amount width of face 
was outputted by 2/32 of the power of the Max power for a power modulation and 



direction data were the upper left further. Moreover, according to the output shown in 
draw ing 9 (a), since an output is 0, a dot is not formed in the lower berth in a pixel as 
shown in drawing 10 (a). That is, a pattern as shown in the pixel C of drawing 1 1 is 
formed. According to the output similarly shown in drawing 9 (c) and (d), a pattern as 
shown in the pixel D of drawing 1 1 is formed. 

[0063] In addition, the location and area of a dot are controlled by same control also at 
the time of other concentration data and direction data. 

[0064] By control which was explained above, dr awin g 2 of a vector image serves as 
an image as shown in drawing 11, and smoothing of the jaggy of the edge section is 
performed. Moreover, draw ing 4 (a) of an image image becomes a dot concentration 
mold as shown in the halftone dot part in drawing 4 (c). 
[0065] 

[Effect of the Invention] As mentioned above, according to constituted this invention, 
the effectiveness indicated below is done so as explained. 

[0066] According to the configuration according to claim 1, high definition can form an 
image by performing an improvement means in an image to have been suitable for each 
of a binary image and a multiple-value image. 

[0067] According to the configuration according to claim 2, smoothing of the jaggy of 
the edge sections, such as an alphabetic character and graphics, can be carried out. 
[0068] according to a configuration according to claim 3 — Takashina of 1-dot multi- 
tone — a tone halftone image can be formed. 

[0069] According to the configuration according to claim 4, the jaggy of the edge 
section of a binary image can be made smooth. Moreover, the stable image can be 
formed by having used the halftone dot of a multiple-value image as the dot 
concentration mold. 

[0070] According to the configuration according to claim 5, in 1 dot the area and the 
location of a dot are controllable. 
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[Brief Description of the Drawings] 

iQrayying 1] It is the block diagram showing the circuitry of this example. 
[^^\ng2j It is the explanatory view showing the part which carried out vector 
expansion of the alphabetic character "a." 

[Drawing 3] It is the block diagram showing the primitive cell structure of the multiple- 
value dither threshold matrix concerning this example. 

[Drawi ng 4] It is an explanatory view about multiple-value dithering concerning this 
example. 

[Drawing 5] It is the explanatory view showing the image data of 3x3 centering on 4f of 
attention pixels inputted into the multiple-value image-processing section. 
[Drawing 6] It is the explanatory view showing the attention direction of 4f of pixels. 
[Drawing 7] It is the explanatory view showing the concentration data of 4f 
circumference of pixels. 

[Drawing s] It is the block diagram showing the configuration of a semi-conductor laser 
driver. 

[Drawing 9 ] It is the wave form chart showing the output wave of semiconductor laser. 

[Drawing 10] It is the explanatory view showing the output by the output wave shown 
in draw ing 9 . 

[Drawing 11] In conventional equipment, it is the enlarged drawing showing the printing 
condition when outputting the pattern shown in drawing 2 . 

[Drawi ng 1J] It is the block diagram showing the configuration of a general laser beam 
printer. 

[Drawing 13] It is the explanatory view showing the result of the one section of the 
vector image of an alphabetic character "a" having carried out the enlarged drawing, 
having developed this to the bit map, and having formed the dot. 

[Drawin g 14] It is the block diagram showing an example of the configuration of a basic 
matrix in case the number of primitive cells is eight. 

[Drawing 15] It is the block diagram showing an example of the configuration of a basic 
matrix in case the number of primitive cells is 32. 

[Drawing 16] It is the explanatory view showing growth of the dot in the matrix shown 
in drawing 1 5. 

[Drawing 1 7] It is the block diagram showing an example of the image pattern which 
comes to combine the matrix shown in drawing 16. 
[Description of Notations] 

1 — Laser beam printer 2 — Engine section 3 — Controller, 4 — Imaging device 5 
Paper conveyance device 6 — Mechanical controller, [9 — Font ROM ] 7 A host 
machine, 8 — I/O buffer 10 25 — Frame memory 11 — Engine I/F 12 23 — Printer 
language processor, 13 — User I/F 14 — Control panel 21 — ROM, 22 — RAM 24 ~ 
Halftone rendering section 26 — Position operation section, 28 — Dot formation 
section 29 — Pattern RAM, 30 — Semi-conductor laser driver, 31 — Semiconductor 
laser 32 [ 72 — The LUT section 73 — The PWM section 74 — Analog section 75 — 
Digital to analog section (D/A transducer) 76 — Power control section 77 
Photodiode. ] — The imaging section, 71 — Digital section 
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